This study empirically estimates financial stability and its determinants in 40 Islamic banks, 168 conventional banks, and 8 socially responsible banks (SRBs) in MENA region during the period 2005-2012. The dependent variables in this study are capital ratio (equity to total assets) and zscore. The statistical approaches to find the relationship between financial stability indicators and their determinants are ordinary least square (OLS) and fixed effects model FEM). The results suggest that the SRBs are the most stable banks while, Islamic banks are highly risky. Moreover, conventional banks score the minimum capitalisation. The stability in Islamic banks is positively affected by ROA and age. Furthermore, the main determinants of capitalisation in Islamic banks are operating leverage, GDP, and market capitalisation. In conventional banking, size and profitability are important to stability. The capitals have effective associations with lending, ROA, and market development. In SRBs, banks achieve better stability in countries with higher inflation. This study could help bankers, policy makers and economists who focus on MENA region. The coverage of period 2005-2012 could be a limitation and the availability of data for the Islamic and socially responsible banks in MENA area could be another limitation as well.
INTRODUCTION
After the global financial crisis (GFC) in 2007, focusing on insolvency risk analysis became more important as the majority of banks achieved a huge amount of loss or bankruptcy. The stability indicators are z-score, as employed by Ghosh (2014) , and capital (equity to total assets) ratio (Horvàth et al., 2014) . In this study, both measures are used: zscore and capital ratio during the period 2005-2012. The z-score was developed by Boyd et al. (1993) and statistically concerns the probability of bankruptcy. A higher z-score means the bank is more stable and less likely to go bankrupt. Regarding the capitalisation ratio, better values indicate that the firm is well capitalised and stable. After measuring the stability and comparing values between Islamic, commercial, and socially responsible banks (SRB), finding the determinants of stability is the main topic. Financial stability can be affected by many factors, for example internal variables such as size of bank (log of total assets) and external factors like inflation. However, these variables can affect the stability positively or negatively. In fact, the relationship between stability and its determinants can help with the decision about which variable to use more or less -or even neglect altogether -in order to avoid insolvency risks and to raise financial stability in the banking sector. In accordance with macroeconomics, identifying the factors that affect banks leads to allocating more recovery plans by the banks' policy makers. However, this study identifies the stability (z-score and capitalisation which can be the explained variable) and its determinants (explanatory variables).
To understand more about the characteristics of socially responsible banks, we have to consider the main aims of this type of bank to be as follows (Kansal et al., 2014 ):
1. SRBs are concerned more with social issues (e.g. sponsoring community events, local scholarships, training courses, summer training for students) rather than achieving profits.
2. SRBs care about environmental issues, such as energy saving, green funds, and organic agriculture (Kansal et al., 2014) .
The most recent study on SRB was made by Gutiérrez-Nieto et al. (2016) . This study has focused on the credit score system for socially responsible lending. This study concludes that SRB is a financial institution that only fund target groups or causes, generally social and/or environmentally orientated.
When considering Islamic and conventional banks, the main difference between them is that conventional banks deal with interest (Riba), whereas Islamic banks operate interest-free.
During the time of the global crisis, the banking sector in the Middle East and North Africa faced many hurdles due to a reduction in deposits and loans as internal factors. In addition, the external factor of economic recession allowed an increment in cash flows and GDPs. Most MENA countries' incomes depend on the export of oil. As a result, oil prices have affected MENA's economies as well as their banking sector. So, this study aims to compare the financial stability in MENA region between Islamic, conventional, and socially responsible banks. Further, this study investigates the reasons behind the instability.
This study aims to answer several questions: Q1: Are Islamic, conventional, and socially responsible banks financially stable over the period of the study? Which type of bank is the most stable?
Q2: What are the determinants of financial stability in Islamic, conventional, and socially responsible banks? Are the determinants different for these bank types?
Q3: How do the internal and external factors affect stability? Are the influences positive or negative?
In fact, this study makes several contributions to the current literature. Firstly, it is the first study that concerns the financial stability of the socially responsible banking system. Secondly, comparing the financial stability of Islamic, conventional, and socially responsible banks is a contribution to the literature. Thirdly, discovering what impact the financial crisis had on SRBs will add to financial knowledge.
The study is organised as follows. Section 2 reviews the previous literature. Section 3 presents the data and methodology. Section 4 shows and discusses the empirical results. Finally, Section 5 concludes the study.
LITERATURE REVIEW AND HYPOTHESES

Literature Review
As previously mentioned, stability studies have become more important since the global financial crisis in 2007. Many studies concentrate on conventional banks (Cubillas & González, 2014; Fu et al., 2014; William, 2014) , but there is a limited number of studies analysing Islamic banks or comparing Islamic and commercial banking stability (Beck et al., 2013; Ghosh, 2014) . In terms of cooperative banks, only one study was conducted by Mirzaei et al. (2013) Srairi (2013) adopted OLS regression as a statistical approach to examine the determinants of z-score. This study yielded three main results: family banks tend to be more stable than company and state-owned banks; concentration (equity % participation by the largest shareholder of the bank), size, loan growth, operating leverage, diversification, banking sector development, and shareholders' rights and bank concentration (assets of 3 largest banks to total assets of all banks in the country) were found to have a significant and positive z-score which leads to making the banks less risky; and efficiency ratio (cost to income) was found to be decreasing the z-score which raises the insolvency risk. Overall, during the period, conventional banks have more mean z-score (21.7) than Islamic banks (20.8) Mirzaei et al. (2013) . The empirical results explain that for banks in the Middle East, market share, interest rate, capital ratio and overheads to total assets ratio have a significant and negative relationship with z-score, while inflation and bank size were found to be decreasing the z-score (increasing the risk). Regarding the Eastern European banks, the findings indicate that z-score (stability) was influenced significantly and positively by market share, interest rate spread, capital ratio, offbalance sheet to total assets, bank age, inflation, and GDP. In contrast, overheads to total assets ratio is negative and significant with z-score at the 5% level. Overall, the most stable banks were found to be the foreign banks (Middle Eastern and Eastern European) through the period.
Concerning the GCC banking market, Ghosh (2014) tested the relation between risk and capital for 57 conventional banks and 46 Islamic banks in the GCC region for the period 1996-2011. The main finding (after employing the 2SLS model) shows that banks generally increase capital in response to an increase in risk. However, the determinants of risk identified by Ghosh (2014) such as funding (shortterm funding over total assets) and listed banks explain the z-score significantly and positively. In contrast, income diversification was found to have a significant and negative relationship with z-score (the risk indicator) which made banks more risky through the period. Regarding to capitalisation, the relationship between the capital ratio and size was found to be significant and negative, while ROA were improving the capital significantly over the period. In general, Ghosh (2014) proposed that the GFC does not impact the stability of banks in GCC.
Hypotheses' formulations
Based on the literature review on stability, this study examines the determinants of stability in MENA region using the most effective internal variables, namely z-score, capital ratio, bank size, loan intensity, credit risk, ROA, operating leverage, age of bank, and foreign, domestic and public ownerships. On the other side, GDP, inflation, market capitalisation and global financial crisis can be examined as external variables. H1. There is a significant relationship between z-score and stability.
2. Capital ratio: Capitalisation is one of the most important bank-specific variables to describe stability in the banking sector. There are many examples showing the importance of capitalisation such as the studies of Ghosh (2015) , Köhler (2015) and Tabak et al. (2015) , who claim that higher equity leads to raising constancy in the banking industry. Consequently, more capitalisation lets banks face any threat of failure. On the contrary, Tabak et al. (2013) argue that capitalisation decreased the stability in the Latin American banking sector for the period [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] . In order to avoid any bankruptcy risks, banks need to reduce their capitalisation (which enhances the stability).
H2. There is a significant relationship between capital ratio and stability.
3. Bank size: The size of banks (total assets) plays a very important role on stability in the recent studies. There are various points of view considered regarding banking size. Some studies confirm that size keeps banks stable with less default risk and others go against this orientation. An example of a study that considered the relationship between stability and bank size as positive is the most recent study of Tabak et al. (2015) , who examined the stability (z-score) determinants of 76 Brazilian commercial banks for the period 2001-2011. The result of this study supports having more total assets in the Brazilian banking industry. The same result was found by Cubillas and González (2014) and Agoraki et al. (2011) . Conversely, Köhler (2015) proves a negative and significant correlation between size and stability (z-score).
H3. There is a significant relationship between bank size and stability.
4. Loan intensity: Köhler (2015) found that banks with a larger loan portfolio have significantly higher z-scores. This encourages banks to raise their lending activities due to being further from insolvency risk, as noted for European commercial H4. There is a significant relationship between loan intensity and stability. H5. There is a significant relationship between credit risk and stability. H6. There is a significant relationship between profitability and stability. . This result allows policy makers to sell more fixed assets; depreciation could be due to the high cost of the fixed assets. In contrast, this study approved that fixed assets intensity increased the capitalisation significantly over the period.
H7. There is a significant relationship between operating leverage and stability. Lee and Chih (2013) argue that the experience in the Chinese banking sector affected the stability of large banks. Higher experience time leads to steadier banks with fewer insolvency risks. In this study, age is unimportant for small banks (similar to Dedu & Chitan, 2013 ). Schaeck and Cihàk (2014) included zscore and capital ratio as dependent variables to find if the age impact the stability or not examining ten European Countries for the period 1995-2005. As a result of this study, time trend was found to be highly important to both z-score and capitalisation. Another study also focused on age; Mirzaei et al. (2013) compared the stability (z-score) between emerging economies and advanced economies in the Middle East and Eastern Europe through the period 1999-2008. This study concludes that older banks in advanced economies were financially more settled and less risky. On the other side, age was found to be an insignificant variable to stability (z-score).
H8. There is a significant relationship between age and stability. H9. There is a significant relationship between foreign ownership and stability. 2015) found an insignificant correlation between z-score (financial stability) and private banks.
H10. There is a significant relationship between domestic ownership and stability. H11. There is a significant relationship between public ownership and stability.
External variables
1. Gross Domestic Product (GDP): The GDP growth is a macroeconomic indicator that has been examined by most studies in stability of the banking industry. The majority of studies prove that there is a positive relationship between GDP development and stability (z-score) in the banking industry (e.g. Köhler, 2015 and Anginer et al., 2014) . In contrast, a minority of studies proposed that GDP decreases stability and increases the probability of bankruptcy. Examples for this case can be seen in the studies of Cubillas and González (2014) and Dong et al. (2014) , who confirm that banks in better GDP growth found hurdles in growing (investing) their capital (negative association between capital ratio and GDP growth). According to capitalisation, Nguyen and Nghiem (2015) also confirmed that GDP affected the stability negatively. However, Chalermchatvichien et al. (2014) could not estimate any correlation between GDP and z-score (stability).
H12. There is a significant relationship between GDP and stability. H13. There is a significant relationship between inflation and stability. H13. There is a significant relationship between market capitalisation and stability. H14. There is a significant relationship between market capitalisation and stability. 
Independent variables
The bank-specific variables in this study are z-score, capital ratio, size of banks, loan intensity, credit risk, ROA, operating leverage, age of banks, z-score, and domestic, foreign and public ownerships. On the other side, four main country indicators are examined as GDP, inflation, market capitalisation and global financial crisis. In Table 2 , we conclude the descriptive statistics for the independent variables for Islamic, conventional and socially responsible banks for the period 2005-2012.
Dependent variables
Based on the literature, the dependent variables would be the natural logarithm of z-score (e.g. Chalermchatvichien et al., 2014) and capital ratio (Nguyen & Nghiem, 2015) . Table 2 illustrates the data description of z-score and capital ratio for MENA countries over the period 2005-2012. Table 2 explains that based on both stability's indicators (zscore and capital ratio), the socially responsible banks were found to be the most financially settled type of banking by far (scoring averages 4.877 and 0.696 for z-score and capital ratio, respectively). This occurred due to SRBs having high capitals over the period 2005-2012, which allowed them to face insolvency risks. These results encourage all banks in MENA region to provide more social services to be more fixed and less risky. In contrast, Islamic banks were unstable and highly risky (average z-score = 2.715). Finally, conventional banks scored the least capitalisation (0.15). The reasons behind the stability's indicators can be revealed in results sections through finding the determinants of financial stability.
This study employs z-score as an explained variable to describe stability. Boyd et al. (1993) proposed the z-score formula:
where, ROA: return on assets E/TA: equity to total assets (or capital) ratio S.D. ROA: standard deviation of return on assets
According to capitalisation ratio, Horváth et al. (2014) employed the capital ratio as follows:
Capital ratio = Equity / Total Assets (2) 
Main models
The main models of the study that obtained from OLS and fixed effects models (through STATA 14) can be as follows: As mentioned, Z-sco it denotes the dependent variable which is the z-score and Cap it represents capital ratio, i is the observations, t is time, α is the constant, β denotes the coefficient of variables and ɛ it is the error term. On the other side, the independent variables are size (LTA), loans intensity (LOANSTA), credit risk (LOANSDEPO), return on assets (ROA), operating leverage (FATA), age (LAGE), foreign ownership (FORE), domestic ownership (DOM), public ownership (GOV), gross domestic production (GDP), inflation rates (INFLATION), market capitalisation (MCAP), and global financial crisis (GFC). However, before examining the relationship between the dependent and independent variables, we need to conduct a correlation matrix to insure that there is no multicollinearity. As a result, Table 3 indicates that the maximum amount is 36.16% (the correlation between size and age) which is less than 80% (Studenmund, 2005) . This means that no potential multicollinearity problem exists.
DATA ANALYSIS AND RESULTS
The determinants of financial stability of Islamic, conventional and socially responsible banks using OLS regression are displayed in Table 4 . The findings suggest that the hypotheses which support z-score in Islamic banks are H4, H6, H8 and H14, while the determinants of capital ratio are H3, H4, H7, H10, H11, H12 and H14. According to conventional banks, H3-H12 and H14 affected zscore significantly, whereas H3-H6, H8 and H14 were found to be significant with capitalisation. Regarding the socially responsible banks, H3, H7, H8 and H12 confirmed a significant relationship with zscore and H5-H7, H10 and H12 impacted capital ratio effectively.
H3. Bank size: OLS findings suggest that larger conventional and socially responsible banks were more stable and less risky than smaller banks. Many studies confirm that higher total assets enhance stability, such as the studies of Tabak et al. (2015) and Cubillas and González (2014) . The reason for this result could be due to the fact that larger banks are more likely to gain profits from economies of scale than smaller banks, which may have a higher degree of production differentiation and loan diversification. In Islamic and conventional banks, the relationship between capital ratio and size of banks is strongly negative at the 0.1% level. This indicates that smaller sized banks are better capitalised than larger sized banks (consistent with Ghosh, 2014) .
H4. Loan intensity: The results confirm that Islamic banks that provide more loans tend to be financially constant (in line with Köhler, 2015) , but at the same time, lower their capitals significantly (similar to ElBannan, 2015) . Regarding the conventional banks, the opposite situation was demonstrated in that loans allowed conventional banks to be riskier (Bourkhis & Nabi, 2013) but supported the capitalisation significantly.
H5. Credit risk: The findings show that conventional banks suffering from increment in credit risk are affected in their financial stability and capitalisation. Consequently, conventional banks could increase deposits and minimise loans. This can be achieved through encouraging clients to make more deposits with higher deposit interests. Furthermore, banks could discourage customers from applying for more loans by raising the lending interest. This finding is in line with Nguyen and Nghiem (2015) concerning Indian commercial banks. On the other side, socially responsible banks' capitalisation decreased the credit risk significantly.
H6. ROA: The profitability was found to be highly important to Islamic and conventional banks' financial stability. However, there is a negative and significant correlation between capitalisation and ROA in socially responsible banks. This relationship shows that the costs of banks was found to be greater than income. Banks could find strategies to cut costs by achieving more stability and avoiding any default risks.
H7. Operating leverage: Concentrating on operating leverage ratio, there is a positive and significant association between operating leverage and stability in conventional and socially responsible banks. In other words, greater concentration of fixed assets against total assets leads to an increase in stability. The assumption is correlated with Wang et al. (2015) . This underlines strategies with fixed assets such as purchasing more fixed assets. According to capitalisation, Islamic banks have a strong and significant relationship (at 0.1%) between capital and fixed assets intensity. This contradicts with the correlation between capital ratio and operating leverage in SRBs. This confirms that SRBs could reduce fixed assets (selling or depreciation) in order to enhance their capitals. In this case, the costs of fixed assets significantly increased over the period. H8. Age: According to age of banks, older Islamic and conventional banks scored better zscores than new banks, which means that older banks are less risky than new banks due to their having more experience in the banking sector and dealing with failure risks. Studies by Lee and Chich (2013) and Mirzaei et al. (2013) demonstrate the same result. This goes against the relationship between age and stability in SRBs as the most recent established banks tend to be steadier than older banks. Depending on capitalisation, the age of bank inversely and significantly influences capitals in conventional banks.
H9. Foreign ownership: With regard to ownership, the OLS model confirms that an increment in levels of foreign banks raised the risk of insolvency in conventional and socially responsible banks. Kasman and Kasman (2015) claim the same finding in Turkey. As a result, the international banks are discouraged to invest in the banking sector in MENA region.
H10. Domestic ownership: Based on the OLS coefficient, the conventional banks in MENA were threatened with bankruptcy over the period [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] . In addition, the concentration of local Islamic and socially responsible banks decreased the capitalisation negatively and significantly at the level of 0.1%.
H11. Public ownership: Based on conventional banks' empirical results, the involvement of government in banking operations results in instability and higher default risks. Barakat and Hussainey (2013) propose the same association. In Islamic banks, public ownership allowed for worse capitalisation.
Based on the results of H9, H10 and H11 above, the banking sector in MENA region did suffer from the economic recession during the period 2005-2012. This could be due to Arab Spring (republic revelations) that occurred in 2011 in some MENA countries. Ghosh (2015) confirms that Arab Spring badly and negatively affected the banking sector in 12 MENA countries.
H12. Gross domestic production: The findings state that GDP (economic) growth significantly decreases the stability of conventional and socially responsible banks. In other words, these banks cannot exploit the growth of the economy. This result is consistent with the findings of Cubillas and González (2014). In contrast, Nguyen et al. (2012) confirm that GDP development leads to more stable banks. Depending on capital ratio, the Islamic and socially responsible banks in countries with higher GDP were found to be well capitalised compared to countries with low GDP rates.
H13. Inflation: the inflation rates strongly impact the stability of conventional banks in MENA region (similar to Köhler, 2015) . In contrast, the inflation supported the stability of SRBs and allowed them to be further from bank-risk taking (in line with Nguyen & Nghiem, 2015) .
H14. Market capitalisation: Finally, market capitalisation was found to have a negative and significant relationship to stability in both the Islamic and conventional banking sectors. This contrasts with Nguyen et al. (2012) , who note that development in the stock market makes banks steadier against losses. On the contrary, the capitals of Islamic and conventional banks were strongly and effectively increased in countries with greater stock market indices.
To include a robust test, we can test the data through fixed effects model (FEM) as in Table 5 below. The main differences between the findings of OLS and FEM are:

The relationship between the financial stability (z-score) and the capitalisation became strongly significant and positive (in line with According to Hartmann et al. (2005) , central bank tries to prevent systematic risk as higher risk results to have weaker financial products and services which leads to contraction in economy from the macroeconomics point of view. However, concentrating on microeconomics concept, banks strive to be stable through having better capitalisation and having less probability of bankruptcy risk. Well regulations imposed from central banks to banks yield to more stability in banking systems. 
CONCLUSION
This study aimed to find the determinants of financial stability in Islamic, conventional, and socially responsible banks in MENA region covering the period 2005-2012, using z-score and capital ratio. The socially responsible banks were found to be the most stable. Furthermore, Islamic banks were more risky and unstable. In addition, conventional banks had the minimum capital ratios. According to the determinants of stability in Islamic banks, the results conclude that z-score was strongly and positively affected by both ROA and age. According to capital ratio, the main determinants of capitalisation are operating leverage, GDP and market capitalisation. These variables highly support capitalisation in Islamic banks. In the conventional banking sector, the size of banks and profitability were found to be very important to their financial stability. Focusing on capitals of conventional banks, capital ratio had effective associations with lending, ROA and financial market development. In SRBs, banks achieved better financial stability in countries with higher inflation rates. However, the global financial crisis had insignificant relationships with z-scores and capitalisation in Islamic, conventional, and socially responsible banks. The greatest limitation to this study was the availability of data, which forced the researcher to reduce the sample of banks, particularly in Islamic and socially responsible banks. Furthermore, it is often difficult to contact banks with a view to collecting more data.
An area for future research could be to cover more recent periods, and include the Arab Spring period which could potentially add more to the literature review.
